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(57) Abstract 

A recording/reproducing head has a slider (2) in which an 
electromagnetic transducer (or an optical module) (I) is provided, an 
actuator (4) and a suspension (3). The actuator has a fixed part (43) 
and a movable part (44) and at least (2) beam parts with which the 
movable part (44) is connected to the fixed part (43). The beam parts 
have displacement producing parts (41) which are 
expanded/contracted by an inverse piezoelectric effect or an 
electrostriction effect The fixed part (43) is connected to the 
suspension (3) and the movable part (44) is fixed to the slider (2). If 
the displacement producing parts (41) are expanded/contracted, the 
displacement producing parts (41) are deflected and the linear 
displacement, arc-form displacement or rotary displacement of the 
movable part (44) is produced relatively to the fixed part (43) and, 
further, the electromagnetic transducer (1) is displaced to describe a 
linear or arc-form path which crosses recording tracks. The actuator 
(4) consists of a plate-shape unit which is made of piezoelectric or 
electrostrictive material and has a hole part and/or a cut part to form 
the fixed part (43), the movable part (44) and the beam parts 
integrally. If the summation of driving voltages applied to the 
respective displacement producing parts is so controlled as to be 
constant at any time when the positioning in a direction crossing the 
recording tracks is carried out by using the actuator having the 
construction shown in the figure, the position fluctuation of the 
electromagnetic transducer in a direction perpendicular to the surface 
of a recording medium can be suppressed. 
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£€g*£T&5. k>3?«4 2 1 »*, JP£K#t-£^/»&fg£gB4 1 O^tiJ: 0 
/Jn£<, T^^iX-^®F^^(6]<DPl!ltt*t^fi:^^4 ncJ±-Mg<&oT^3o 

S:^D-5<fca^mffiS:Hl5n-r^t, k>v?SB4 2 1 'ttPWtt**ffi»W^«>ifiDT, 

to 2 mm<Dmmm<D^&tt&&*>b£?z>®$K&GL$:-t2> z. t \zu o , 

finmufcv\znmm&mtzmi&tLTh&^&. ^om-sizte. ojm&4 3 
wiisto^ mmm & la tt & ir> © k > ^8B#ifi t & * . 

^-r^#«o@j£gi54 3 3 ^H$nfe^i»igB4 4t, cne»sri^ 

5. cne.<DT^^oi.X-^CO^^«, ®rttC^LMT'^^Bji<jgB4 40 
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m < Hi £ + «£> £ b T X 7 -f ^ £ mfe $ -5 c <h Sr&Ufc-T -5 . 
T <D«b ^ £ fc-frT ct ^ . 

. une.®Mm ©^SR4 3 fsjm^4 4L<Dm<Dxv y bvtuuo^ys 

^4fc*5^Tfe-^O^gB/£tt^m@et:^lt^)^fi£<hLT ; fe e t^. - 
IsliatC^-rT^^j-X-^ 4«, #tfc£>@5£g&4 3 @?£gfl4 3<£>F^gB 
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<D&&m£.u. Tut>%, miM (je&R£tf 4i u, 4 1 1 b) «2** 

(2£&S&£SG4 12a. 4 12b) £&m?Z. falJg#|Sia<£V>k:¥fT 
#Sfctt$B£»fcL @5£SB4 3 fcKttfcBJMttaU 3 1, 4 3 2 tCg&Stlf 

TfiMo&otemmii-rz&friz. m^tmi o\z&vz>m?£m%iU4 3 i~4 3 

^3.jL-?mm<Dmz$zi&-?z>>&mrf$>z><DT\ T^^x-^s^gBSr-u-x 
^>^3>\zmmr^>mz, m^mmmtmmv^ 0 nn\t. mtsbi o. 

<D 7 2 9- zl X— * H T <fe ra^T * 3 . 

gI7 A&cfcO®? Bte, CL(DX*f 1 3.X-*£igIfrb;£<h£CD^<Z>^£i3 

flj) <5^#fi§£gB4 1 1 a, 4 12 a £iKS|g 3 -e- 

T^Wfe! (J£AT. 0 + J-#ffi-T-2>^fi:^^SB4 lib, 4 12 b&W 

gJ&Sg&4 3 1,4 3 2 #81*, -eOi^m, T^TO^&Sg£^#£Wc:£l<i:&5 

^l*t0fe«MM4 1 1 at, m2*f<^«!|0^fe%^4 1 
2 b£&f&1&1Zl£2>i:mz. te©SB<fl[f6^«4 lib, 4 12 a$#I$t§t, 
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07 b\z9k-?£5iz, &&{$LX&m<Dto&&mmi,i3ii,\&5tzmmmt&to4 3 1, 

lai^we&w-nwri^. -rjstto-fe, isi»i:jB2»t**x«i&»E>u-c^i6iLT 
sisnTtmaj: < . mttm<D&m&&a&i$om&4<L&±mii<Dftm\zmz 

n&Miz&zftti^i&w^cDffimiz&ztommwtofr^tztziz. wfojjfa&£ 

ms\z. ®.tiL$£±m<Dwm\zm^ &&&&&&&& £#k\z*]mmmfemz 
nLm$im^(Dm^z^xm^^^7^9-oLji-^<Dmmm^:^-r a 
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mmfcTHTTZ^zLX-? 4tt, #M*©@3fcg&4 3 Stt, HJ£«U3©|*3gB 
Id, nJKlgB4 4<h, S^(C¥ff^2*0^^^aB*^^-tl^n«|^$tl^4^ 
QMfg£SS, -TTi^-fe. mitt (^&fg£g&4 11a, 4 11b) <h, mztt 
(3fctt52£SM 1 2 a, 41 2 b) <h, ^ 3 tt (^&fg£g|U 13 a, 4 13 
b) <h, £t4*J- (^&fg£g&4 14 a, 4 14b) 3. &*ftt, fafflg^ 

iS]^i^i:¥ffTS5. H8ics-r**j5dcK:*j^T'bia6 \z^tmaLtm 

fc« H + ©T«) -?tt, »3#£«4tt£j&«£IK£*tr>TnI»»4 4.*!*' 

@^g&4 3te, &&m*k®&&ife-rz>frib<Dmfemi&&4 3 1 , 432^1, 

A,-e^-5. oJSjgB4 4«, 5fcg>©RJIfcg*SgB4 4 1 , 4 4 

2, 44 3, 4 4 4£WU flT»*ft«4 4 1 , 4 4 2 tt, nJKjgP 4 4 <D-$&U 
frZXtiliiSffTtzmZfis «J»J^§gB4 4 3, 4 4 411 "pJ^gB 4 4 Oft&^gB^ e> 
XttltTOKStfT^-S. LT, * 1 *ftt— ***HS6ffittffi 4 3 1 fcffi«««PT 
»lgfc!fgB4 4 1 |C, IS 2#tt-tt#HJMtt»4 3 2 (Ctt*8ftf1ill!r&tirffi 

4 4 2K, «3#tt— «#B£»»6B4 3 llCM^ bISIjjS^SR 4 4 3 tC, 

IMtttt-8a«H£*ttSU 3 2 tft&SS*^Sl^8B4 4 4 lC, ^-n^ti 

Z\(D7 Z^^JL-tKDmmiZfaL, &tt\Z#^T-Jj<Dm (SXT. 
18) \Z&&-tZ&®:m±M4: 11a, 4 12a, 413a, 414 a£i&$iSS-£ 

lib, 412b, 413b, 4 !-4bSM$t5t, &^&Sg£g&tt:feWC 
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HJ»»*S»44 1, 442, 443, 444 «, H*T-5<k5 »Cffi^|6jfc^ 

l^gl{C^T7^5 1 aLX-^4«, ffc#£>@£g&4 3 SfU MSB 4 3 <Z> ft SB 

<BStffc»£«, Tfcfc>S, *1» <«te»£«'4 11a, 411b) t. 3S2*f 
(Mt3g£g&4 12a, 412b) t€*t5. S-2tte, Wt&jjfoit>m WZ*£B 

2*£fg2 #£fi£8fi£:fe^ToJS!jgB4 4 «*imi:<038HKttZtti 

**o{£g{;:&.5 0 

tt*. d©*ricK:*5V>Tfe. H6JC*-r#tj«t|B|«K:, S-^0#ag^fp]«5pff 
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-rs^o^^n^tiM^T^s. tux. »i»tt-a*«a««4 3»c«a«i*«Bi 
mmm&4 4 i \z* &2ttfc-mmfe&4 3\zmi%tfpj®mi&m4 4 2\z. *t 

£g&4 11a, 412 a£JR«Sl3:*i:#fc, 'Zl*Cffl*#fl<)tcifi^Sfe(fcfB5feS84 
lib. 4 12 b£#g£i*3<h, =&#«Zte^e>^^3^|S]lC^tf<DT-> pJ 

^|6]7&^<hi^O> .UftflU 4«gJ4«SB#fHsI«9^|P]lClHl^&-rsCl<hlC^^). 

&43, m9\z^-rmmz^x, m2\ZTR-r^tmm\z, #2*o-;&cd^& 

«T»*tt«4 4 1, 4 4 2IJ, @8tC^-rorSl®^<i:|lim^SSfC<fcO, @ 
F«g^ [6] fc £ 5 PWtt^ig fc <Z> £ b T $> Z> . 

p^a.jL-# tftmmmttmvx' m 9 iz^-rmmx pr®jg&£*frnj-9- 

Ell OK, sett«^«eo#»»c#v^ SBfl:58^«*«»tri:*lc?r»«*«H3e«8 
K 2t L Mta&tfttcD iS ft IZ *5 ^ T ChI teSetirr -5 7 * 9- a. X- ^ CD m&M £ * f . 

mmiZvk-rTZ^ZLX.— ? 4 fc. &Wi<DmfeU4 3S:f @£gp4 3CDftgff 
K, BjHjgB4 4t, 2^tC^ff^2*C0^{4^^gE^e>^n^h^$n^4^ 
<«ft5g£gp, -rfcfrt3, 11a, 4 11b) <h, I2» 

(^&f§£SB4 12 a, 4 12b) <b, (^{£§g£gB4 13 a, 413 

b) <h, %Z4tt ($t&&±&4 14 a, 4 14b) If? 1 2* 

t^3^J:^m2^<t^4M<?:^n^n^-rs t fca(C. 9 0° <OMRfi££ 
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^T(5J1!j«54 4^e»®C#ttt»C3^CX, @3^gB4 3(D@^^gg4 3 1, 4 3 2, 4 
3 3. 4 3 4fC^-*l^ft^ggl,T^-5. 

CLOT^iX-^CD^KMTWIfjgM 4£m<$4£, zm£-fZ> a CCD 
T^3.x— ^cDgESjfc^U Z$i^6^T£-*fcD— ;£cd$!| (Ztt^b^Tia4' 
Sffld) tC^aETS^&fgSEgB 411a. 412a, 413a, 414a 

^&fg±S&4 lib, 412b, 413b, 41 4b5#I$t5i, 

±m\*znfr£>&frm&— -%om\zm^ oim&4 4itm^^mo^^nzmm 

7£*5, H 1 OtC^-rmfi£{Ci3^T, 0 2lC^-T«lfi£t(pl^tC, &*fCD-^CD^ 
Hfe»tt«84 3 1, 4 3 2, 4 3 3, 4 3 4(1 @6C^tij|lM4 3 1. 

43 2iimm\z. &&&&&&<Dfam&mmLte^£o{zmts!&m&&z<D-c. 
m^-fz&z>\z. mfim<mftJifa\zisv2>nmtf&^h<D£: lt&z. 
mfem&&<pffimtem7K-?2> *(D\zf&<E>-?, 6 ic^-rsstMSBco £ a 

010 \z7f:-fTv?-^^-?<nftmw,mt. m 6 iz^-tT ? ^ 3.JL- $ \z&^ 

^&-rs«ifi£i:fe-5 a u*»u m 1 0 ic^-r^/am, ^ifrgB£4;£fi^<=>3:&-r 

&w-?z>&o\z7>7^a.3L—5>(Dmfa\zmux^z>mT&X'$>z> a z\<o&o\zmi£ 
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@2, 03, 04, 05, 06, 08, 09, 0 1 (HC^tl^n^TT £ -^o. 

x-*«, &m - mmmm^mfo-ztiztiLWimz, ^<tt>2^®aM 

O(0$g$££-#ft»;:j&/&U < £ h 1 :?e>^gBtf>4>ft < £ @5£ 
gB4 3 t?Tft»4 4 t**^©#«*«4i;5«k5 fc«l*Rratt«4 

£^\zm^mzn^mmm$im^(Dmm\z^xw^^rz^^^: 
* ttia^^-r s *> <d x & . 

7^a.X-^£;*7<^OTt::15g-f 

01 H^tTi'faX-^H P^gK4 3 ioJ®I^4 4 t^l^t?) 2 
WVt<D&&?£§iU4 1 ^TStOT^O, "5J®I^4 4 OGAM £ 7 r-f # 2 (Dm 

o 15 0 2 K ^-T T ^ ^ a. X-> £ ft ft T & £ . 
01 2tC^T«lfi£«, @;£g&4 3^6Mtf5 2#<Z>*iii#0^&?g£g&4 1 CDft 

•KHE-n-6n ! 5j»«4 4 $g^c7^fai-^fflv\ 'maL^mmwzx^^ 
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t #t, 7 z f- zl x- * x ? mmz»m?zfrm * tt < & 
T^^a.x->^x7<y#j®»cB5ers«i^t-rn«, flatten 3\z*k?& 

mi lts&timi 2 {c^-n^n^-rT^^iX-^fc, jeh • tim^^ 
^vizwwimiz&Ki&m&mf. z\<Dmmz^^-zm^nrz^m2 i\zt^j- 

o.X-^ 4 £SBgLT^5. uOftdtlt T^j.x— *£IStt3c: £K:«k£> 

4*EeLT^^>o z\ <Dm &-cte, mi 4<Dmmz&nz>$i%:\zMx, 

@14*<ti;@15m 02 \Ztk-?1&1&<D7 ? ^rLX-^flJffl 

0y£3£tfT^£rt<, too^OT^^^x-^^ffl^Tfecki^i^iir-c*^. 
->3 > 3 CD±®tcT^^j.x— ^ 4?&^ +hX^> > 3 ©TEfCX^-f ^ 2 *< 
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fSMt-rtxtf. Ell 7 ic^-Tctd^, lJ-X^>->3 >3<D@0^g^f^ifi(c, X 

£E«-r*ffiMt£Rtt*fc«e>K:', X7-f^2©fIl:^M0l^2 a£~ «c 
flgffHCte, Z<D£-otzmm$:WWfcK>> m 1 4 Kl^Td; o \Z7. v-f ^ 2 O&Wlz 

fflUT77-f^7^faI-^i$ienifiEtl/tfe<tK 0^1" 
^"r-5gl2 ICONIC, tf-X^>->3 >CD-gB^^*t<hLT^iJfflTS^<i: 

iiSftSHAy KlC:fcfgBJ£^fflt-£ii^CD«tJ&i*J£|g| 1 8 A. 0 1 9 A. 
El 2 OA, @2 1 Kl^T. 

El 1 8 Ald¥@0£, HI l 8 Btdffi!lMm$:^-r#i^«, 7Kyf3 1 £S 
■ttUT^>yt;U9Jfc-'l/fc.fle*©^^>2/3 > 3 £ffl^7c0iJT'&£. W 1 

9AK¥®EI£, El 9 BtC#J®EIS:^-r^> SJcfctfE! 2 0 .AKl^M £, S 
2 0 BlC-(Hfl@m£^-r#£/&te, if^^>'>3 >3HX^^>^tCj;0rr^fe€ 
m^WtnX^>^)^3 2<hL7c#jT-&5o ^fnOi^fe. T^a.X-^4 
tei? >A*;i/fi&j|&£BaS L&HJ: 5 tC+J-X^ >S> 3 > 3 <0 ^ >Jt)imzm%£-2 tlT 

+ 73 & £ ^ > / was l t , t ? ^ a. x- ^ \z \tt n & n ?3 ^ e> & 
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-r y2<D&i<L • mmjjfaom&fim^ztfribs mi 9A\z^-?mf&&j:zxm2 

0 AlZ7jk-rffif&t)W2iL<. M2 0 AfC^f #|j&a<£0#£L^ o 0 1 9 A*5«fc 

tt, T^©«/t-fcffiSL^>/t;i,8B3 2 £gifr<rS;£&g&3 2at, T^O^I 
A*-»Cffi^T^»^3 2 b«h^e»«fi&$tl-5-. «fg&3 2bte, M#JICT^ 
^ a. X- * 4 CD pJftSB 4 4 ri*igj£3ft, S®#JfCX^<^2^^$n<So 
$53 2 ate. oJIfrgM 4(D^&£^tf&^«£5fc:HiJte£'&< Lt$5. dCDjtfifc 

&*5, g*gg&3 2b£, £J#g&3 2 a fed; 9 v^A^SB 3 2 KH&Brrs&Stt 
Ell 6 Kl^-mf fi£<Dg*£g& 2 a©«k3l:. 7^^x-^4£ 

it. mm$£&m^-nzmm2nz> 4*<Dmmrt?->3 3£, -9-x^>^ 3 >t 
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T?rn.^-?&m<&&m*mmzm-rz>m£VT\-t> mz.\m2. 04, 
05, H6. sis, 09, 011, 01 2tediz7jk-rmi&rfmtf ens. 

0 2 2 Ai;if7^fai-^4li 7?&n.x.-*&fttf£ti:M;±mm$:m 

"T-5*H^CD^!JT*S. 02 2 Afct¥-®0-C&9, -e<Dfcd@0te0 2 2 B ICtk LT 
mm<DT>7j-=LZ-— ? 4\%, 02<D7^5 L :xX— ^ ^P^lC, 8£g&tf)J3t^ 
0 PlKjgP4 4/«#l£&"r5 ; b©T&<5. dCDT^^n.X— ^4tC*5l^T> 

pjwi^4 4©Mti^i^i <D&&mtit, ■ en* 

&&fg£g&J&<, g£lmm, 4S0. 1mm, J¥$0. 2mmT^0, WSetef8&« 
HB©XU y'httTLatOff^O. ImmT&O, ^&f££g&<£^iS«g#$J0. 2 

fcMSO. 5 ^mite-SOt:, 2. 5{gT'&5. 0*CD$cEPte, ^ 

mwzm4\z^T&ot^mw>iim^&^z&&\z&^-x. *iwi^<d 

^(Mi^ltSWC4£^^nTV>5itUTH 02, 03, 04, 05, 0 

6 cisHEseffis , 09, 0io, 011, 0 1 zta&ZTji-tmf&tfm 
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® 2 2 Atc;fctf SigfcSSBJ; 0 t>m5ag?iM^ 1 » Zmtlfr&miZ & Z>®&L<D¥M 
<=> O^IfH^f l ©J^ilS: Bli(jgl54 4 0^rtl£ 0 < T-S £ £\z& K> 

EJ2 4lc,Tt7^?aX-^tt, EI2 < i:|^^75:^(DT^^a.x-^o^(D 
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#«fttto«HB» myitis >j u->mm*o >®mm*m$ki!k3£mtt tiVT 
m2te£\z^T£?t£mftj3&im& : £:fflm-?z>T?^x.3i— ^-m, assist 

&&m<Dm**mmnEE<D&ffi<D&\z&\,*Thm%}-v&2>. 

02, 0 3.06, 08, ilO. 011,01 2 iZ^rtl^tl^-r^T^^zL 
X-*te, M^tC**^ («3JAti02-t?tt, 2#(D^ftfg£^k:<&.S7JJ y H 
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04. ®5. 09. 0 1 o K^n^n^-t^-T^^x-^ 

®I*3K2tb^ia-e^-3pJifraU 4(2*^£ffi3*M*$4 (0<Ptf>Z$£) KitH^T® 
te*M*«*# (0iJA«04T?«2IsI[Hl^^. 0 5T«4|aIlsIfe^) T'£ 0 , Su 
IB»»ttt4?rft«4 4©|g<Ea»0*^«l<!:--S[-rs. Z.<DTctt). K's 
CO ^ 0 tttt C9f^ HJ&jllfr CD tf 'C>ft& iX7-l' y CD/3? ^CD EHE^&tefli t £ — 

#A-5<h. dCD«tt{fcCD— j&«0. 5-3. OmmM. JP£teO. 1~0. 

SiwmmT*$>2>o M:f££gBCDg£teO. 3~2. 5mm^T?*S. ^fe 

ftte, &tfc#CDffirt;fr|n]CDif£gjSggrt?0. 0 l~5 timUm. 0«TO. 0 
5~2° S^. 3~10 0Vgg, Jf*b<« 

3~5 OVigg'Tr&S. 

•tzttn&mitit-rz. ^mmzm^zmn • n&ttw\±* ±.&l remoter ? 

^d<h^£>, aS. PZT [Pb (Zr, Ti) O,] . PT (PbTiO.) , 
PLZT [ (Pb, La) (Zr, Ti) O,] , ^>&/\'U (B a T i 
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g=fc, ^Ji«liiO«^<i:^i;iKIIiSEE<i:-rn«, £9 

5~ 5 o MBis-e^sct^i^. mm • nmttnm<Dmm&i<D±.mm 
\ztt<. mt®t?zmi£o$£ftm&mmznz&5{zm&W:j£?n&&^. & 
mibftm\z&2>nm.m<D2 *>\z9\-miz\t, mn. mm-rzuK-mtisTn 

l/Tl»«««, Hfi&HCte. mx.\tm2 5 AtC^f J;5Ja:«ia«)rt»«SJiSi8:tt, 
b 2 5 B \Z7frT =fc 5 id. ;ins-©rtfiBMHK:»l*£ns#^««&iS! 

oi, 2 o 2#t3K stress, mm • m^w® 2 o i <z)^®(c«i*ig{;m@^G 

Et • 0 2©^iBfCttrtSBm®]iA,*3<fc^aP®ffiiSB,^ 

M^nt^S. rteiS*«JBG.trtSS««JlA,i:©ffi*'&to-e:*J;yt|*3W«a 
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izft&mmm^-x b*mmviz&, z.n^m^.wmmv. & 
i : iTan*:r#5. z\<D&mft&mi&Ls mm.vtmm&&&z. zwrnfovtm 
&mz, mznmt^miktsan^mvx^^^, zontiLVtmmit&m^te^ 
mzwmLt^m. mman^n^xh^, 

its. -7* h u>?x b\zWLm2tix^te^mm&D-> b??x bmn 
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^jbtmcte. jg^^^-^^ffl^-S^t >jbQlTrte, 
&i3, »«lPItt', :tt>T*5. 

Ei'tl^tUTPZT (Eittd J1 = -2 5 0X 1 0-' ! m/V) Sr/BH* 

Em ■ 2 0 /am'£U WM£m®Sfc:&3;ft*:8JI<!:, 

-SB<h&5_LT<Z>€-lJI<i:£>l Oitift (£JP0. 2mm) tlfc. 
te. fiSliuu 410. lB, : fS0...2«il/, M^fe^^gg^OX U y ht^TL 

^OT^o-X-^lC^tU ^©[6]$tlUCrS]€}C2 OVOmffi^EPlJPL/c: 
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#nz. m2 6\z7jk-r&otzffim(DMn^y tzmwi-r L^ntmxm 
m • nMmm>^—wm\zm^n^mn<Dm%^\v \* tzars l< mm 

H2-6TJ4, 7^faX-^4©iSiOBIilitll8lT*5. 

*i*w»»icj:04*«n, ^§§8 i, 8 2, 8 7t7* 

3.X-^4©JKffi5e*«4 1 1, 4 12, *i«fctfVCM (H^-tt-T) 'KiK»«£E 
i5cfc^»jm»lt bXfpj!in$n^. COK»*EEt A 0 Jfcffi**»J4#**fctt- 
IRIS I/, MJ!iU/icfc'5Cm^^m j f«T^^a.X-^4<D®rt^f6] 
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2>~£&&%o W*.t£> it>h*^^x hjbnx^{3, 7thU^ M^ 

^^sat^-s^^tcupi-r^ciii^sis-c^So gi2 7n 0 2 6<z>^{£§g 

£g&4 1 1, 4 1 2$:^tfX-Z¥M-C^»f®ia^J-e*0. it> H ^ ? X b 13031 

Z (DfaglZVk&m-t&ft-DrzBgk. 7*b btf&n\Zffl^TLl£\,^ 
Z.n\z£Z), *tt*£«4 11, 4 1 2:fcJ;tf@£gM 3(£^M^#^<h&o 

0 2 7-»3*»t-5SBfi:f6**4 11, 4 12(t ffiflJKmJSJl^SE-rSJEm • 

nm*tnmfr*>:tez&&B4 1 1 - 1 , 412-1 <*:, sh£8B4 11-1 £j*tr 

— 2*<D;*m— g&4 11-2, 411-3 ^&8B4 12-1 £&tr— 2t<£>;*7/\* 
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#<7>^&fg£8U 1 2 iC&tt&^A-gM 12-2t412-3 tom 
^^CD^fi[^^^4 1 1 lZ&Vf2>tin-®4 11-2^411-3 
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lCttUT^&^£g&#2 0(D^<h|igmK#*.5. &^T^<DW1mnf£<D%l&£ 
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;®7^faX-^0- #<£^fefg£aBlC*fU ^<Dfp]^<h[tIDlp]^{3 2 0 
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